Abstract Very recently BaSrNiO 4 was reported to be a Fermi glass (Schilling et al. in J. Phys., Condens. Matter 21:015701, 2009). Its structure is essentially the one of K 2 NiF 4 as is that of La 2 CuO 4 , in which the occurrence of high-temperature superconductivity (HTS) upon hole doping was first reported (Bednorz and Müller in Z. Phys. B 64:189, 1986; Adv. Chem. 100:757, 1988). The carriers in both have mainly e g character, and move in a stochastic potential as documented by a number of experiments. The difference of the two behaviors is mainly ascribed to the formation of intersite bipolarons (Kabanov and Mihailovic in J. Supercond. 13:950, 2000), which is estimated to be up to two orders of magnitude larger in La 2 CuO 4 than in BaSrNiO 4 . From this it follows that for HTS to occur, a large bipolaron formation energy in layered structures is required.
of liquid nitrogen. In between these possibilities is the one in which the perovskite-type MeO 2 plane is maintained, but the Cu 2+ ion is replaced by another transition-metal ion. The Ni 3+ ion was a promising candidate because its low-spin configuration 3d 7 is t 6 2g , e 1 g . This means that Ni 3+ has one Jahn-Teller e g electron, like the Cu 2+ ion has one e g hole. It was known that LaSrNiO 4 , in which Ni is trivalent, is a metal. However, Demazeau et al. [10] found that LaBaNiO 4 with its enlarged lattice exhibits variable range hopping (VRH). Therefore, Schilling et al. [23] more recently investigated the mixed crystal series LaSr 1−x Ba x NiO 4 for the occurrence of HTS. The series starting with x = 1 and VRH became more conducting with decreasing x, with x = 0 being a metal, i.e., an Anderson transition. For BaLaNiO 4 (x = 1), susceptibility, specific heat, and thermal conductivity indicated a near constant electron density at the Fermi energy, which means that it is a Fermi glass as originally predicted by Anderson [2, 3] .
To understand the entirely different behaviors of, say, La 2−x Sr x CuO 4 , i.e., when partially replacing the La 3+ with two-valent ions, such as Sr 2+ , and BaLaNiO 4 , we have to go back to the first experimental observation of a Fermi glass. This was reported for CaV 2 O 5 doped with protons [19] . The electrons introduced to keep charge neutrality reduce the valency of V from 5+ to 4+, yielding a 3d 1+ state. For high enough dopings, the electrons become itinerant and exhibit VRH, i.e., a conductivity with a T −1/4 dependence as reproduced in Fig. 1a .
Because of the mobile carriers one electron spin resonance (ESR) line with Lorentzian line shape is detected, which upon integration yields the paramagnetic susceptibility χ(T ) p of the carriers (multiplied by T because of the Curie law). This is reproduced in Fig. 1b . From it one sees that χ(T ) p is independent of the temperature from We can now compare the Fermi-glass response found in CaV 2 O 5 to that in BaLaNiO 4 . In Fig. 2a , the temperature dependence of the resistivity and in Fig. 2b that of the specific heat are reproduced from [23] . Over the low temperature range where VRH is observed, χ(T ) p was not constant upon cooling but increased slightly and was analyzed by an expression χ(T ) p = C/(T + Θ) + χ 0 , with either Θ = 0 or Θ = 0. In the former, C = 2.4 × 10 −2 emu K mol −1 and χ 0 = 4.5 × 10 −4 emu mol −1 and in the latter case C = 5.4 × 10 −2 emu K mol −1 and χ 0 = 3.4 × 10 −4 emu mol −1 , i.e., a substantial temperature-independent paramagnetic term. No drop in χ(T ) p can be seen, but at low temperatures the data scatter quite a bit. Therefore, in Fig. 2b the specific-heat data are reproduced below 16 K. In these, no clear deviation from the fit of a C(T )/T = βT 2 + γ is detectable. Here the elec- tronic term γ equals 9.5 mJ/mol K. Therefore, there no sign of bipolaron formation appears to be present.
This behavior has to be verified by integrating over the motionally narrowed ESR line of the Ni 3+ as a function of temperature to obtain χ(T ) p . The Ni 3+ ESR line has been observed earlier [10] . If also in χ(T ) p no drop occurs, then the bipolaron formation energy is lower than that in H:CaV 2 O 5 , and in both one to two orders of magnitude lower than in the low doping range of La 2−x Sr x CuO 4 . In the latter compound, the electron paramagnetic resonance (EPR) of probing Mn 2+ ions yielded a bipolaron formation energy of 460(40) K independent of doping for x from 1 to 6%, see Fig. 3 [24, 25] . A comparison of Fig. 1b, Fig. 2b and Fig. 3 indicates that for a small bipolaron formation energy a Fermi glass and for a large one HTS results. In all three cases the carrier concentration is clearly inhomogeneous, that is, metallic clusters or stripes and more isolating areas are present, as it follows from the VRH or EPR [10, [23] [24] [25] .
From this experimental interpretation, the question naturally arises why the energy for bipolaron formation is about two orders of magnitude larger in La 2 CuO 4 than in BaLaNiO 4 . In La 2−x Sr x CuO 4 there are two holes with an-
